


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1988-09 


Analysis of unit-level attrition in the United 
States Army Reserve. 


Hardrick, Harold S. 


http://ndl.handle.net/10945/22903 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


: Calhoun is the Naval Postgraduate School's public access digital repository for 
/ (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist : Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


NY KNOX appointed — and published -- scholarly author. 

; | LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


ek \2 , 
anal % me 7 _ i ves ; 
Ramee seine rea 
; . OA hse, eke 
‘ : Tee tin roads at =‘ Adm my 
| PWN Ns yer prcitcr: SCM Shee eae 
‘ = we = ba ‘hel Se ‘ “a Sel at mat. ve 
a ei , ‘i ae Meee Ay agen T \ 
ti rt oe . rn ha ‘eas ; ok HY 
i UF a: ci at 1 4 : ] 
7 o on | . 
9 : 
Ls 
| | | 
\ 


Pict el ee . 
| a. 
i if fe as : 


7 C= ris Le 
















- Ldn aga Br ‘ Sonate ein tyme ee 
ays =1\ I9f & ay A} be rhs trbopel on ae m Meu ‘esas aa’ ee ered 
La Ie gi te 4 Be is Aa ant. bye eI Crd tivtes, 
al y 5 bien Gas lait oS ri a Jet ON Rote § C 
: — Aon rye > “ A Lal 
AG A - wee we a 
i ‘lone _ ¥ as J 
. alll Y 
a ye & 
v it 
‘ 
ie 


2 een. Dom ae, 
; ay i eesti 
Sth yet eo, ge, he ee = Re bey, 
4 tena, 

















RG isa a ey POS Re hy Ras, 
7 ” att} mn pene EA teed 
rr %. Prayer: p Nespas goemenentenine ies 
Case LS : eG to ROR A a, 
pe revi ata asaenraat retest 
. . i 
whit hs Jace 
SR: 


& a PAWaanNy 
* | 
teri c 49 
~ tages hear C6 Mid tew, rs 4 erueinn, rarer 
q “ ‘ Ly ee edeteaten oe Gieakon 
4 hase , Wen, 
, he Pee eR oA 3 PSrochrst 4 RTI ar RTT “abel Cr icieietet 
= at & Per ert teh aro y haat Name ware ecanaek 
me 70S camry ° Bas tea. oy Lie, ray mene eT or) 
eta Ui adtrons > a bea TY COL ieee onion oe 
a a ‘ ; M bigot Pa metal, vere Cras aga tcetos 42 Do A 2s way 
‘Bass ase ant ~ Cy PS: a i. tte 
ye Wetted a are ‘ Shimer eines 
4 : LPL ry oes Sera, SOs 
d Tet! Mer, 4 in arbor th pee senate ata eet Aware 
bs . = z ¢ U 2 
Rua eske watons .— ots moran Actes RA tenon eer 
; he : ; } Re FR feet: Mesaraaeg, By ephdah L tahe 
we {ers Vid oad ta dra peel isat 0% Me Onhd hs Agitce, mo a0 oy 
we deen 1: sausehee yer daderte eet BaW Reeseta see ed 
; s tie fis Ro-eratny a Rea hs 0g, 
Wistat aa, Oa, a, Muda ae rate 
] Pie heay , rer ret ents te aveay aaa Ina Retan seo 
Sab ca et stasla a oa ee ae | 
caster naeanash te Seo itae Ovesace tenes mo 
wehotaok nny tu drevaeen ey Janceaine insta 
NOS dds hg w 
wm 
5 
, 
| oy 


= A, . 8, 
aap Raila eae 
Av a ty ape 7 bid) ss aoe . oe ~ 
% Bteg. tt ittea vies teat : yicebtnee ou 2fa tern a 
F a er Rs dng my one 
> She See 
fay ieee ay 
se Asa Arad wa genetaneo naeene 
bre ; Dist eta tars me aa 
Si “A089 tag, 









I 
. we i 
Pha ct “ s 
: | oe & 
; . ; 2 Ao 
v “s cone - 1 a ® - a 
i ist 7 a i fe vr 7h o 
i ae) Wo i) Bi. 
ure: + Be a ree, 
vaeee o vA 












- 


a ie, 
se 








if 


















, Ma meg 2 ; 
Aas e a Tote ened eo nae ne ee 
ry: $,. EU Nie neva ‘ a oe heat ed 

MER eat td vast :, { oe nye he f 
a Aid f i” ee soli ”) ad ; ‘ 
a y Ua Sy y ean 
” a ia ‘, Pe gee rit 
a Bs a en) oh 8 We 5 ges rae ase 
. a cy ica hel Es i , “it 








a ae 
ote oes ; 4 


erthy 















seat aay 
soe 









ida ws 
2-94, 
| coe 
. yh ae TT ta 
ia _ - iy 
ip a cue fy rn 7 
ee 4 : ; . 
af : tae te 
" Ps i . i i 
aed = 
o 


oS oe fie re 
+ 


| p e wr Le ] 
a? Lael Wo Ra 
Fa , on us boats, ets ae bs, 
A = 





























: ory #9 Fi a0 5vR He ge 
a a Reha. ie’ Sesang SP LP seen Flr ae 
rd vo Nag era fect canniee atomebanees 
2 ty? ee hel BP pies 6 » Fog ge 87 a7 bey? Se ae 
Led : were tt fe tee was ores age : 
he > Peed -f ‘sas \d-cwipaeaenee whey 
e * O4 Fh 9g WaTTTS ae x 4° arpa at iets oy 
or Ta ert Nada, Petree terse ge 
as 4 TAs cM bes te ve ; Remi gy mre rertesee See pennee 
m4 ' aR ie " ab hier se Signe Le favo os if ghee Sgt neta 
—_s can a e Fore 50 * Re rey “an heheh ito) whem a ated 
el i a wh e os py a Pry ire She A dort a, of the aneree ket 
y ; « oP ‘Ow oP te ase gs j 
: abe Pores an Kase Land 26m ame Wey gig 
7 or x 4 THER, i rgb nete arse a Bite tinct gta 
1 if 5 Sarees iy ta Frowey ep rgtane peora yee, Syne Wirt: aisihie gee 
i ys OO eats ay Ceci n eti e Reale paneer 
i , Pes Meagly: ; ay : ; in ow pe PY $s wiigy 
‘ : Wa nee skort beta Pirie eee Pie 
oh oO tye HOP se Be Pte er a IE HF Ray are setae at 
ek tx iat eons cee weitere 
Vier Ais a Sart a Cibo ae CTPA teh oeed 
8 wh yey wtb aS ee eye VF ia Gell onis rs Saher ease noe, 
dn tS) sph 1 ie be S08 NA! oan says at od La ei ddd 
ala penile steht Feet mene enatetaet gee ater note 
: { matt 4 210g " i rte 28 Gat en 44699 se, PW 8 Ge 
; t iL atin PP Berge if atta aad RY ra no 
a ener ae cao AB Pelee gone Necieie rae ereige pete 
a > Bee * ri engl Ratios ie 0 be, we nat 89K ca hoop ar set 
‘ r* ay . Pp “ r Fy . = 
Bie ee AMGh neti teal asborteretaayn te Leg severachieateer ae 
; r . 5 . : ba 
a a Daeteeint tiny if palmate OTEEAY ea ia eitpca en te 
fi aye “Fr UN PAS Doty peree, 6 ied a FP 0 5G! a sanres 
ae i a BPS Dmg ye tite Se eS Eee 1%" AR Age ie 
\ : 7 PA wee Peedi Fo Mag ie 188 O eal tae er aeneaee | ey kn 
te, oo RRS at + OBEY as m epeh th FF beara EDR? te fp Deshi Poked ak eed Tpep wee zee Gree 5 
5 . : pee te ye Wt PD CEP sofa ttl ne Be eaten Ee aa 
| ‘ i f aes F eee hes - Pre bogs, 
. ba a Bee um. fh a asada are eS eaten ata 
! a ‘, is ii SP hae OSB ARAN agit aL A oerionee A 9°85 sarge FSO Fame 
a oS { oh Pn ae ieadt he ne i TIE OE Benepe y a ot wy, 
u ay ee ae i hae rsp pgrahts ot ip case, ee 
; oe ae > Pa tas ge Rabe 
re + Ps : 
Cen Cm a 2 f 
. 
fa vi ” 
. ‘ ; aan 
= ~~ 











NAVAL POSTGRADUATE SCHOOL 
Monterey , California 








Ee 


ANALYSIS OF UNIT-LEVEL ATTRITION IN THE 
UNITED STATES ARMY RESERVE 


by 


Harold S. Hardrick 


September 1988 


Thesis Advisor: Harold J. Larson 





Approved for public release; distribution is unlimited 





BUNCLASSIFIED 
SECURITY CLASSIFICA ION DF TRIS PAGE 


REPORT DOCUMENTATION PAGE 


fa REPORT SECURITY CLASSIFICATION Ib RESTRICTIVE MARKINGS 
UNCLASSIFIED = 


Qa. SECURITY CLASSIF CATION AUTHORITY 3 DISTRIBUTION AVAILABILITY OF REPORT 
- , Repmemcan tor public release; 
2b DECLASSIFICATION /DOWNGRAD:NG SCHEDULE eee on a6 unlimited. 


4 PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S) 


6a NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL 7a NAME OF MONITORING ORGANIZATION 
(If applicable) 


Naval Postgraduate School] code 55 





Naval Postgraduate School 
6c. ADDRESS (City, State, and ZIP Code) 7b ADDRESS (City, State, and ZIP Code) 


Monterey, CA 93943-5000 Monterey, CA 93943-5000 





Ba NAME OF FUND'NG: SPONSORING 8b OFFICE SYMBOL 
ORGANIZATION (if applicable) 


9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 












10 SOURCE OF FLINDING NUMBESS 


PROGRAM PROJECT 
ELEMENT NO NO 








“Bc. ADDRESS (City, State, ard ZIP Code) 





WORK UNIT 
ACCESSION NO 





om. TITLE (include Security Classification) 
ANALYSIS OF UNIT-LEVEL ATTRITION IN THE UNITED STATES ARMY RESERVE 


12 PERSONAL AUTHOR(S) 
| Hardrwek, Harold 5. 

13a TYPE OF REPORT }13b TIME COVERED 14 DATE OF REPORT (Year, Month, Day) }15 PAGE COUNT 
Master's Thesis  j} FROM 7O September 1988 8 


fee NOTATION The views expressed in this thesis are those of the author 


Beaedo not reflect the official policy or position of the Department of 
DWetense oO ae —Governmen | 
17 COSAT| CODES 18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 


FIELD GROUP SUB-GROUP U.S. Army Reserve, Enlisted Personnel, Unit- 


Level Attrition, Manageable Losses, Unit 


ee Ps Gira te Gi Caeser 1. 


19 ABSTRACT (Continue on re erse if nece essary and identify by block number) 
Mies thesis investigates the influence of unit characteristics on unit- 


level manageable attrition and manageable losses suffered by United States 
Army Reserve units. The objective is to determine whether there are 
differences in manageable attrition rates/losses of units with different 
Mevyels of the unit characteristics, and if so, examine the differences. The 
sample data consist of 914 randomly selected United States Army Reserve 
units (TPUs). The data were selected from fiscal year 1987 files of the 
Recruit Market Network System maintained by Litton Computer Services. 
Analysis of variance techniques were used to examine the differences. The 
unit characteristics analyzed were found to cause significant differences 

Maat trition rates/losses. 


20 DISTRIBUTION / AVAILABILITY OF BBS) RACT 21. ABSTRACT SECURITY CLASSIFICATION 
22a NAME OF RESPONS! BLE IND! VIDUAL 226 TELEPHONE (Include Area Code) | 22c OFFICE SYMBOL 
taeo ld J. Larson 2 (408) 646-2473 Code 55La 


DD wieedccokPR ed 
FORM 1473, 84 MAR tion may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE 
Allother editions are obsolete ie 

RUS. Government Printing Office: 1986—606-243 














1 


Approved for public release; distribution is unlimited. 


Analvsis of Unit-level Attrition in the 
United States Army Reserve 


by 


Harold S. Hardrick 
Captain, United States Army 
B.S., U. S. Military Academy, 1979 


Submitted in partial fulfillment of the 
requireinents for the degree of 


MASTER OF SCIENCE IX OPERATIONS RES cer 
from the 
NAVAL POST GRADUALILE SGROOR 


September 1988 
ae a 


ABSTRACT 


This thesis investigates the influence of unit characteristics on unit-level manageable 
attrition and manageable losses suffered by USAR units. The objective is to determine 
whether there are differences in manageable attrition rates/losses of units with different 
levels of the unit characteristics, and if so, examine the differences. The sample data 
consist of 914 randomly selected USAR units (TPUs). The data were selected from FY87 
files of the Recruit Market Network System maintained by Litton Computer Services. 
Analysis of variance techniques Were used to examine the differences. The unit charac- 


teristics analyzed were found to cause significant differences in attrition rates, losses. 


ThCE6/4 
ia Re : , 


TABLE OF CONTENTS 


I. INTRODUCTION . 2.2... 22. Se l 
IT. DATA cee eee ee cee 6) gle gine gnseun enn ee 7 
A. UNIT CHARACTERISTICS «2... . . 2 SR 7 

B. DATA FILE. ..........29598. .. 059 3) ene § 
C. EXPLORATORY DATA ANALYSIS . 2) 13 

1. Attrition ......54. 06 5 ee ey eee ee ene reese nea 13 

2. Total Losses .......0 685 4.00 e oe 0 oy seein cs ei 14 

3. Other Variables 2... 0. ccc ese ee ee 14 

Wis METHODOLOGY |. vec: 2s .o55 ee es 2 i 
Av OBJECTIVE see daee ss S.00 Sune ret ern tz 

I. Types of Units: -...44.4. Sea eee eee eles cron emirate i 

me tt SIZES. aetata so hw Ss Rin es ihe eee 17 

3. Assigned Personnel Biodemographies 72) 35). jee eee le 

4. Biodemographics of Accessions. <2 ese) ree een 17 

5. .Loeation Characteristics: <2. dae ee ie oe eee RS 

B. ANALYSIS OF VARIANCE 5 2295 jo egos eee 
TW... RESULTS OF ANALYSES ><. scope 55 eee 24 
A. INTERACTIONS BETWEEN UNIT CHARAGIERIS 1 (@Sa0 ee 24 

l. Types of Units and Unit Sizes 12532. ee 24 

a. Attrition .......0% 5. o 0 eeieete ee. 05 a els oy ee 

b. LOSSES 6.5 ee ccs teu hw oer a pas 

2. Per Captta Income (PCI) and CONUSA> 2). 28 

a. AUUMlION 2... cee eee ee ee ey 29 

oN Oe) S| 1 PP 29 

3. Ageand Education ....... <p 33 

a. Assigned Personnel ........0-. 5. . 00 eee 34 

b. ACCESSIONS «6 cee ee ee cs + ee 34 

B. INDIVIDUCALLY ANALYZED CHARACTERIS ]1@S ee 3H 


RE OCC chCOMME Mmm OEMNOORA MIMICS Nayue sc ee a 38 
A, SWE oe ono 0 eee ee ee gee 38 

Gee vanieds O1ces Oudmiicatmom fest (AO yn... ee ee ee ee 38 
een es Cees, Sc ee 38 

ea GCE OI MCC BuO (IOI) etrnnEtEEn. lag ss hc ee ee ee 39 
Cmelcmemiieemd Ol Itimesm-service{ EIS) oo... es ee ce ee ee ee 39 
(Ope | yA 6 EF oe ate oes os 0 rrr 39 

a, [Gren ei eiele (IC) ys Bo ene C0 00 0 One i ar wy 

leis = Teen TINUE TEE ice oy Eno Se 39 

Toe RECON 16 SLC I 5 1, arn 40 

PM CRCGRMIME GRRE, OINS Muamtnemany ai ce4. fc) eM Gs oS ee ee ee 40 

Ke IPERS, ONG IGS RRR 6 Ae) ON cn) oo -_50, en ea ., 40 

Jb IPERCR OE Mula: 5 AER eien gg cs 5 ne oe 40 

OME RONCCMIM MG Se TCH MM sys oN Aes dye oe ke Ge 4] 

eet CheGlimmrOUnmimorOcrvice(NrS) 2. SMe. e ses. ssa es. 4] 

Cee GC e Mim omieiNGsnO le CCCSSIONS mae Gs. eOGpaes a alike 6s bo eels ae 43 
BD, BREE > no ae ee {oe ne ena ee rr 44 

Emr Vpccmlmenecsmonmuiicaton Nest (ATO. . biases eee a os 44 
ONO CZON OTN LCN Ce aa ee ec 44 

Cee OMivecm@MamGeeilinie-1n-Service (ELS) 2....5....0.0 5.8.00 046. 44 

OQ, (CUCAGES oo aii eee er 45 
(Mem MMC NMG ans oa cee we ee sc we eee ee ee 45 

By TGROCI WSO 5 eee er 45 

Ihe JE EIROSNE SHOEI LEST Em 45 

ty WERE SLOSS Re 6 5 RR) 0 5 nee 45 

oe EMEC CHE Salen A seems ec ce 45 

he LES SOG OREUC I ene cc 46 

PR CUC CIM OM OMOMOCIVICE (NES) a. . oot be eee ea ee we ee we 46 

So LOEB TOY Sp cs gS sc 5 5 nr 48 
al ACK NLS YEN 5 5 oo 00 ERE nn AY 
Dulac ime ciontamiincemmen(i 1)... nin) Gey ss Sse Mbe ae a 50 

Se ie RONEN S RIE he sy A 6 4 he es ee ck ee 52 
Sy (Lin SNZES S¥k6 uc oo Sat cn eemene RO) 1s eae an ann 54 
ro MMe te eh PR, ge kt ee ee eee 55 


Vv 


V. V. CONCLUSIONS AND RECOMMENDATIONS 3 38 


A. CONCLUSIONS .........0.60 0 5 0 0 mete nee 3S 
B. RECOMMENDATIONS ont 6] 
APPENDIX A. UNIT CHARACTERISTICS |... ee 62 
APPENDIX B. BRANCH DESCRIPTIONS .... \205 23 63 
APPENDIX C. QUANTILE PLOTS AND BOX PEOUS |e 64 
A. QUANTILE PLOTS .....4... 02.4. 5.) Ree eer 64 
B. BOX PLOTS 2... ce cee ae 0 en 64 
APPENDIX D. KRUSKAL-WALLIS TEST (ANOVA) 3 ee 66 
APPENDIX E. UNIT CHARACTERISTICS == TNT GIES eee 68 


APPENDIX F. NUMERICAL SLMMARY OF DATA FILE VARIAB EES ee 


APPENDIN G. SUMMIARIES OF UNIT TYPES, BRANCH See el tae 


CONUSAS, AND STATES ......005485055 502) On 7] 
LIST OF RBLERENCES 250.6 26 5 ee ae 719 
INITIAL DISTRIBUTION LIST 05. 6% cick ij SO 


V1 


Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 


Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 


Table 25. 


Table 
Table 
Table 
Table 
Table 


(na BB Ww bh — 


PSA VE veist ED ATIRITION 
mona N Chel ASSIFICATTONS 
mle GLASSIFICATIONS 
. PERSONNEL BIODEMOGRAPIHICS -- ASSIGNED 
BoE RS@men Clee ODERTOGRAPHICS -- ACCESSIONS 
mee NUSA DESIGNATIONS = STATES 
meo ey IO WerEASoIFICATIONS 
eee ile aN OG Nil SIZE ERAGON -Al TRITION 
Pome lean wed iol Ze IPE RACTION--LOSSES 
Pee GATT ASS COME AND CONUSA 


Pe wemlen Ge Sew wiARY OF UNIT PiPESs -- LOSSES 
ele weRicAl SUMMARY OF BRANCHES -- ATTRITION 
MeNeviiEmnieCAL SU STVEVRY OF BRANCHES -- LOSSES 


LIST OF TABLES 


e* e @ ee 8@ ® #® #® #® @® #@ 8 8 © #® #® ® # *® #8 @ # #® # #® #8 # @ 6 
¢ « ¢@ © © @ « w © 6 © © © © © © @ © 8 8s @o 8c 8 8« 82 8 )6h6C8UCUCOlUCUD 
ec ss ‘8 @ 6 « 8 “es ss 6+ © © 8 809 «© 8 © e 2 ©@ @ 8 2 © 6 & 8 & © £8 
. oe © © © ¢&¢ @ @C © @ © @ 8 
es @e@ @ @ 8 # e@ # # @ 8 
¢ © @ ® @ #® @ # @# @ ® @® @# e® @® # @® e® &® # @® @ @ 
se 8s @ e« 8 #8 @ @® @ @® @® @ @# @ @® @ *#® @® @ @# 8 @ @ @ @ @ @ 


* «' @¢ 6 6 


INTERACTION--ATTRITION 


ee @¢@ ee @ @ #8 @ @ @ @ 8 #@ @ #@ @ @e# ee # #8 @® e# e# 8 @® e# e# ee 6 e# @ 


ieee wi CONE AND CONUSAINPERACIION--LOSSES 
ce OVO WEG LI TON WN TERACTION--ASSIGNED, LOSSES 

Gee lee ION TN NERAC TTON--ACCESSIONSLOSSES 
Oo Dees set BiOUE VOGRAPHICS--ATTRITION 

ooo eee noo SN EL BIODEVOGKAPHICS--LOSSES 
Bo OMOE WOGiesrihCs OF ACCESSIONS=AITRITION 
SOD E wOGMAPIMICS OF ACCESSTONS--LOSSES 
meO NUS EAN S AND GROUPS 
mone COMEARISONS 
meee AIION CHAKRACTERISTICS--ATURITION 
BeOCA TION CiIARACTERISTICS--LOSSES 
Polio vives ANID GROUPS 
mics NCI} COMPARISONS 


oo ¢ @¢ @# e# # @ 
 ¢ ee ese ® e# e# «a @ 
es @# #* @ @® @ @ @ @ @# @ @ 
se 28 8 es « 2 8 © + 2 ©€£ + @ 2 we © € OO Ce + 6 & © @ 8 
eo @¢ © © 8 @ © 8 @ @ “¢) 8 © © @© 68 © © © @ @ ee ft ee «© fe Cc ee h8lUlUODUOUOMUCUCCO 
e @ #8 @ @ @ *#® @ @ &® @ @ *# @ @ 
C70 C. (6 ei ae) @ 8) 6. Pe eo eae CSU SU Se. 
oo @ @ @ @© ®@® @ @© @ @ e#@ #8 # @© @ @ @® @ # @® @ @ @ 
Lee, cee Niet [are ees Fit Wes Acct SN Te, Je Se CO ee Sd ce ee a | 

CI FO OO CC OS, UR He, Deer SSN See Toca Je Seneed Tee, Sie Vek, Tie Ram, Soe | 
oo @ @© @© @© @®© @ # @ @ 
«¢ @ @e@ #6 @¢ @# @¢ #6 ® @® @® @ @® @® @® @® e® e¢® @ @ ee e® @® e# @ 
¢ © e@ @® oe 
ee 8s «© «© ®© @ @ @ @ 
 ¢ @¢ *#* @ @ 


ee e ee @ @ 8 @ @ # @ 


Vi 


* © #® © © @© #© © © he 


54 


Table 
Table 
Table 
Table 
Table 
Table 
Table 
Table 


. NUMERICAL SUMMARY OF STATES -- LOSSES (@OMMaD,) 


. NUMERICAL SUMMARY OF UNIT SIZES=- AT I RIG eee 
. NUMERICAL SUMMARY OF UNTT SIZES - OSS 


NUMERICAL SUMMARY OF STATES = ATTRITION GG 
NUMERICAL SUMMARY OF STATES -- LOSSES 2 3 ee 


70 


. 18 


LIST OF FIGURES 


CMe inelemteG ATYIOM 2... ce eae ee cee ees 3 
cee OOO MOENIIStEd AUIMIUON 2.056 ee ee eee 6 
Se ene PE NMI OMNES es ess Mew oh ee ee ee ee 15 
ean POU CUNEO SSCS err. 2 FO Gin A ne ee ee ee ee 16 
mere sr voe Unit and Unit Size Interaction--Attrition .................4- we, 
merce ivpe Unit and Winit Size Interaction--Losses ...........00.0 ease. 28 
maure) 7. Per Canitasineone and CONUSA Interaction--Attrition ........... 32 
imcure oo. Per Capita Income and CONUSA Interaction--Losses ...........+.. ee 
Figure 9. Age and Education Level Interaction--Assigned’Losses ............ 36 
Figure 10. Age and Education Level Interaction--Accessions/Losses ........... 37 


1X 





1 INTRODUCTION 


Since the beginning of the All-Volunteer Force in 1973, US Army manpower plan- 
ners have been concerned with the problem of recruiting and retaining sufficient num- 
bers of qualified enlisted personnel in all Army components--Active Army, Army 
Reserves, and Army National Guard. Although recruiting quotas have largely been met, 
attrition rates have increased and stabilized at a level that most manpower planners 
consider excessive. 

Attrition is costly and has manv adverse effects. It implies increased costs and policy 
adjustments throughout the manpower system. Its effects pervade recruiting, training, 
force readiness, and ultimately, retention policies. Therefore, a great deal of attention 
and resources has been focussed on managing attrition. 

Traditionally, research aimed at attrition management has focussed upon the role 
of individual background charcateristics and individual capabilities such as age, vears 
of education, and ability test scores. Findings reveal that these individual characteristics 
are linked with attrition but account only for approximately 10% to 25% of the variance 
in attrition. The key question is “What is responsible for the other 75% to 90% ?” Senior 
military officials and scientists have hypothesized that unit conditions, policies, and 
practices such as leadership, training and experiences, and unit characteristics may be 
linked to attrition. This study assesses the influence of unit characteristics on attrition 
and 1s restricted to United States Army Reserve (USAR) units controlled by the US 
Army Forces Command (FORSCOM). These unit characteristics are categorized as ei- 


ther unit personnel or unit location characteristics. A list of these characteristics 1s given 


in Appendix A. FORSCOM controls all assigned USAR troop units in the Continental 
Litited States \ithpemies excepuons. 

The USAR 1s an important entity of the “Total Force.” It is a statutorm Federal 
force whose mission 1s to meet Department of the Army mobilization requirements [Ref. 
I: p. 3). USAR forces provide the additional manpower that 1s required tovimenease 
military forces from peace time manning levels to full wartime strength, as well as furnish 
prompt replacements for casualties. In the event of mobilization, the USAR forces are 
the principal means of supplementing Active forces during a military emergency. Because 
It is essential that individuals comprising these augmentation forces be trained in ad- 
vance to fill time-critical mihtary needs, attrition in the USAR has created major man- 
agement and mobilization problems. The USAR annual attrition rate has hovered 
around 30% since [981 (see Table 1 and Figure 1 on page 3). Curiously, the table and 
figure indicate a fairly stable attrition rate, with an increasing Beginning Enhsted 
Strength and an increasing number of Losses. Although stable, these high rates adversely 
affect the LSAR forces’ ability to be maintained, trained, and ready to meet Department 


of the Army mobilization requirements. 


Table 1. USAR ENLISTED ATTRITION 
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Reserve forces are organized into three categories: (1) the Ready Reserve, (2) the 
Standby Reserve, and (3) the Retired Reserve. The Ready Reserve, which 1s thewniayen 
source of manpower augmentation for the Active force, consists of the Selected Reserve 
and the Individual Ready Reserve (IRR). The Selected Reserve consists of Training 
Program Units (TPU) that are organized for mobilization and deplovment. The numbers 
and types of these units are based upon Department of the Army mobilization require- 
ments. The IRR, on the other hand, consists of individuals intended primarily to aug- 
ment both Active and Reserve units. The Standby Reserve consists of units and 
members of the Reserve Components, other than those in the Ready Reserve or Retired 
Reserve, who are liable for active duty. The Retired Reserve consists of members of the 
Reserve Components who have attained retirement eligibility. [Ref. 2: p. 1]. Because the 
Selected Reserve provides the mainstay of mobilization manpower augmentation, it was 
chosen as the focus for this study. 

The Department of the Army defines attrition as all posted loss transactions which 


reduce strengths. There are three categories of loss transactions. 


1. Manageable losses--those losses considered to be under the span of control of the 
conimander. 


e Completion of ready reserve obligation 
e Unsatisfactory participants 
e Voluntary transfers to the Individual Ready Reserve 


e Expiration of term of service 


RO 


Non-imnanageable losses--those losses not considered to be under the span of con- 
trol of the commander. 


e Death 

e Transfer to Active component 

e Transfer to Army National Guard 

e Adverse'best interest of the service discharge 


e Revocation of orders 


e Miscellaneous 


3. Managed transfers--those losses which affect unit strength but do not affect ag- 
gregate USAR strength. This category influences soldiers to remain in uniform and 
is supported by DA. 

e Reassignment of members between commands 


e Reassignment of members within the command 


This study focusses on manageable losses‘attrition, because it has an adverse effect and 
is considered controllable. In the past two years, 1986 and 1987, manageable attrition 
has accounted for over 60% of USAR attrition (see Figure 2 on page 6). 

The purpose of this study is to investigate the influence of unit characteristics on 
enlisted manageable attrition in USAR units controlled by FORSCOM. Section IT pre- 
sents a description of the data base and introduces parameters of the variables used to 
define attrition, as well as defines the candidate explanatory vanables and their associ- 
ated measures. The unit characteristics are described also in this section. The objective 
is further defined in Section JII, which also discusses the various techniques and proce- 
dures eniploved to accomplish the objective. 

Analvsis of varianc> techniques are used to investigate the relative importance of 
and interrelationship among potential determinants of attrition behavior. The results of 
the analysis are given in Section IV. Finally, conclusions and recommendations are 
discussed in Section V. 

Given that the Selected Reserve forces provide the primarv means of force aug- 
mentation and support in the event of mobilization, it follows that prudent management 
of Reserve force attrition should ultimately enhance the wartime capability of the entire 


nulitary structure. 
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Figure 2. FORSCOM! Enlisted Attrition 


Il. DATA 


This section decribes the unit characteristics and data used in the study, and explains 
how the data file was built. It also presents the results of the exploratory data analvsis 


and general comments about the data. 


A. UNIT CHARACTERISTICS 

This investigation of USAR enlisted attrition began with the identification of unit 
characteristics which were thought to influence unit-level manageable attrition. Many 
unit aspects were considered during this thought process. Some of the key aspects were 
the unit’s leadership, training, location, personnel make-up, and ability to care for its 
personnel. The question, “What causes USAR attrition?”, was presented to many USAR 
personnel. The answers received and a review of related literature generated the list in 
Appendix E. 

After carefully examining these characteristics and consulting FORSCOM strength 
analvsis personnel, the list was reduced. The characteristics Were restricted to those 
Which could be classified as either unit-personnel or unit-location characteristics. The 
primary reasons for the reduction were (1) to limit the scope of the investigation and (2) 
the nonavailabilty of data to capture certain characteristics. The reduced list of unit 


characteristics 1s given below. 


Unit Characteristics 


Wnae (UIC) 

Continental US Army 

Major US Army Reserve Command 

Type Unit (brane 

Unit Locaton (Cityauseabe. Zippy 

Size of Unit (total enlisted assigned) 

Number of Gains (total enlisted gains) 

Number of Losses (total enlisted manageable losses) 
Attrition Rate (manageable) 

Percent Males 

Percent Married 

Percent Blacks 

Percent MOS-match 

Percent Non-prior Service 

Percent with Bonus 

Average Age 

Average Education Level 

Average Qualification Test Score 

Average Time-in-grade (years) 

Average Time-in-unit (years) 

Average Time til End of Time-in-service (years) 
Average Grade 

Pnilasted-to-cfficerendtele 

Location Population 

Location Income 

Location Unemployment Rate 

Location Market (available # of potential Reservists) 


B. DATA FILE 

The data file available consists of 914 randomly selected USAR units, from ap- 
proximately 4000 USAR units in total. This file contains 70 variables which identify each 
unit and describe the unit-personnel and unit-location characteristics listed above. As- 
signed personnel, as well as personnel gains (accessions) and personnel losses, are de- 
scribed by the data. The assigned personnel variables refer to the average number of 
enlisted personnel assigned throughout FYS$7. The average number of enlisted personnel 
assigned 1s obtained by averaging the vear-beginning and vear-ending assigned strengths. 
The gains refer to all accessions who had completed Advanced Individual Training and 
were acquired during FY$7. The losses refer to all manageable losses suffered during 
FYS7. The location variables refer to the population at-large living in a particular zip 


code area and consist of 1986 figures. 


The units are company-sized Selected Reserve units (Troop Prograin Units. fPUs) 
controlled by FORSCOM and located within the Continental United States. Of the 914 
units. 848 acquired accessions and 855 suffered manageable losses during FYS87. 

The bulk of the data was acquired from the FORSCOM Strength Analvsis Reports 
(FORSTARS) module and the Demographic Online Retrieval Information Svstem 
(DORIS) 1986 module. Both modules are components of the Recruit Market Network 
System and are maintained by Litton Computer Services at Reston, VA [Ref. 3]. The 
Standard Installation; Division Personnel System (SIDPERS) file, and the 1987 and 1988 
Transaction (TRAN) files provided the unit-personnel information. The Unit Identfi- 
cation Code (UIC) file provided the unit identification information. These four files are 
located within the FORSTARS module. The Zip file, located in the DORISS6 module, 
provided the unit-location information. The remainder of the data was acquired from the 
Defense Manpower Data Center (DMDC) at Monterev, CA. This data consisted of unit 
Strength figures. 

The data file was built by merging the personnel vaniables with the location vanri- 
ables, using the unit zip codes. Generating the unit-personnel variables required 
aggregrating individual information to unit information, since the SIDPERS and TRAN 
files variable Values concern individuals not units. A list and description of the variables 
in the unit file are given below, beginning on page 11. 

For clarification, the Percent MfOS-match variables define the percent of enlisted 
personnel within each unit whose primarv or secondary military occupational specialty 
(MOS) matches their duty specialtv. The Percent Non-prior Service--Ist Unit variables 
refer to enlisted personnel assigned or previously assigned to one of the units in the 
sample, which is or was his (her) initial unit of assignment in the USAR. These persons 
had no mulitary service prior to this assignment. The Percent Non-prior Service variables 
refer to enlisted persons who did not have any prior military service before entering the 
USAR, regardless of whether they entered the USAR one vear ago or ten years ago. The 
Percent Non-prior Service--Ist Unit variables are subsets of the Percent Non-prior Ser- 
vice variables. The Average Education Level variables describe the average level of ed- 
ucation achieved by the unit’s enlisted personnel. The education levels are represented 


as follows: 


1--High School Non-graduate (achieved | 1th grade or lower) 


2--[ligh School Senior 


3--High School Graduate 
4--Some College - Baccalaureate Degree 


5--Education above Baccalaureate Degree 


The Enlisted-officer Ratio variable (EOR) defines the number of enlisted personnel for 


every officer in the unit. Numerically, EOR 1s defined by the following equation. 
EOR = ((BAE + EAE)/2)/((BAO + EAO) 2) 


Where 
BAE = Year Beginning Assigned Enlisted Strength 
EAL 
BAO = Year Beginning Assigned Officer Strength 
EAE = Year Ending Assigned Officer Strength 


Year Ending Assigned Enlisted Strength 


Type 
@nyaracteristac 


identuricat ion 


Personnel 


Data File Variables 


Variable 


eg @&eeweee = = 


Description 


Unit Identification Code 

Continental US Army 

Major US Army Reserve Command 

Unit State 

Unit Zip 

Unit eit aed 

Total Assigned 

Total Gains 

Total Losses 

Percent Males (assigned) 

Percent Males (gains) 

Percent Males (losses) 

Percent Married (assigned) 

Percent Married (gains) 

Percent Married (losses) 

Percent Black (assigned) 

Percent Black (gains) 

Percent Black (losses) 

Percent MOS-match (assigned) 

Percent MOS-match (gains) 

Percent MOS-match (losses) 

Percent Non-prior Service (assigned) 

Percent Non-prior Service (gains) 

Percent Non-prior Service (losses) 

Percents Non-prior Service - ist unit 
(assigned) 

FercemumNon-priaoOr Service - ist unit 
(gains) 

Percemeenon-prior Service - Ist unit 
(losses) 

Percent w/ Bonus (assigned) 

Percent w/ Bonus (gains) 

Percent w/ Bonus (losses) 

Average Age (assigned) 

Average Age (gains) 

Average Age (losses) 

Average Education Level (assigned) 

Average Education Level (gains) 

Average Education Level (losses) 

Average Qualification Test Score 
(assigned) 

Average Qualification Test Score 
(gains) 

Average Qualification Test Score 
(losses) 
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Data File Variables (cont'd) 


Type Variable Description 
Characteristic 

ATIG Average Time-in-grade (assigned) 

GTIG Average Time-in-grade (gains) 

LTIG Average Time-in-grade (losses) 

AETS Average Time til End of 
Time-in-service (assigned) 

GETS Average Time til End of 
Time-in-service (gains) 

LETS Average Time til End of 
Time-in-service (losses) 

AAGR Average Grade (assigned) 

GAGR Average Grade (gains) 

LAGR Average Grade (losses) 

ATUN Average Time-in-unit (assigned) 

LTUN Average Time-in-unit (losses) 

BAO Officer Assigned (beginning of FY87) 

EAO Officer Assigned (end of FY87) 

BAE Enlisted Assigned (beginning of FY87) 

EAE Enlisted Assigned (end of FY87) 

OER Enlisted-officer Ratio 

ATRN Attrition 

Location TP86 Total Population (1986) 


Al1721 Population - ages 17-21 
AZZ29 Population - ages 22-29 
MOS) Population - ages 17-29 


MA17 Males - age 17 
MA18 Males - age 18 
Mig 20 Males - ages 19-20 
MA21 Males - age 21 


M2224 Males - ages 22-24 

bize22 Males - ages 25-29 

M1729 Males - ages 17-29 

PEIGG Per Capita Income (1986) 

AFI86 Average Family Income (1986) 
PUNEM Percent of Population Unemployed 


Note: 1. All personnel variables refer to enlisted personnel except 
where noted. 

2. All personnel variables, designated assigned, refer to the 
average number of enlisted personnel assigned throughout 
Pus? 

3. All personnel variables, designated gains, refer to all 
sains Guring £167 

4. All personnel variables concerning losses refer to 
manageable losses throughout FY87. 

5. All location variables refer to the population at-large 
living in a particular zip code area. 


C. EXPLORATORY DATA ANALYSIS 

Exploratory data analvsis (DA) techniques are used to conduct a prelinunary tn- 
vestigation of the data. These techniques are capable of depicting associations between 
variables of mterest, classical properties of the data, and probably most mmportantly, anv 
possible errors in the data. The EDA techniques can be thought of as “informal” tech- 
niques to examine the data prior to “formal”, more classical analysis techniques, m order 
to prevent needless calculations trrelevant to the investigation at hand [Ref. 4: p. 85]. 

EDA for the purposes of this investigation 1s defined as “the activity of examining 
data, both graphically and through numerical summaries.” The EDA techniques used 
are the quantile plot, the boxplot, the scatter plot, and the basic table. The quantile plot 
and box plot are used to graphically display the data itself. The quantile plot ts a display 
of all the data and the box plot is a summary of the data. A more detailed explanation 
of these plots are given in Appendix C. The scatter plot 1s used to graphically displav 
the relationship between the explanatory variables and response variables. The table ts 
used to present the numerical summaries. 

The EDA techniques are presented for two variables mn the data file. The response 
variables--attrition and total losses--are presented. All variables in the data file were 
analyzed similarly. A numerical summary for all variables is given in Appendix F. 

1. Attrition 

For the purposes of this study, attrition is defined as all posted manageable loss 
transactions which redt ce strengths. Manageable losses are losses considered to be un- 
der the span of control of the commander. Numerically, unit-level attrition for a given 


vear 1s defined by the following equation. 


Attrition = Total Losses | (Beginning Assigned Enlisted + Total Gains) 


where 
Total Losses = manageable losses suffered during the year 
Beginning Assigned Enlisted = enlisted strength at beginning of fiscal year 


Total Gains = accessions acquired during fiscal year 
The attrition plots in Figure 3 on page 15 show the following aspects of the 


attrition values. 


e The mean and median are colocated and are slightly greater than 0.2. 
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e Ihe values fanee from 0.0 10 


e A large fraction, approximately 90%, of the attrition values are located between 
Ol and Oss: 


e The three largest values are detached from the other values and appear unusually 
large. 


e The distribution of the values is not symmetric. 


The three largest values drew special attention and were further investigated. 
The results of the investigation vielded that these values were valid and originated from 
units with very small (less than 10) Beginning Assigned Enlisted values. This was the 
case for most eXtreme attrition values. 

The lack of symmetry appears to be due to the extreme values at both ends of 
the scale. Svmmetry is important because many statistical procedures are designed for, 
and work best on, symmetric data [Ref. 5: p. 18]. One nught want to transform asym- 
metric data before continuing a study of the data, especially if further studies involve 
techniques which assume normally distributed data. 

2. Total Losses 

The total losses variable is defined as the sun of each unit’s manageable losses. 
The total losses plots in Figure 4 on page 16” show the following: 

e the mean ts larger than the median--mean 1s 25 and median 1s 20 


e the values range from 0 to 24] 


the two largest values are detached from the others and appear unusually large 


90°%o of the data are below 65 


* an asvnimetric distribution 


The two largest values were investigated and vahdated. 


3. Other Vartable- 

The preliminary investigation of the other variables revealed that many of the 
variables were asymmetric and displaved little or no relationship to the attrition rates 
or number of losses. The spread of some variables was extremely large and vielded large 
variances. The large spread was expected because of the various sizes of the units within 
the sample. Many unusual values--extremely large or small values--were identified. 
Most of these values were validated. The ones that could not be validated were deter- 


mined to be possible values, and therefore, were not discarded. 
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Il, METHODOLOGY 


This section describes the objective of the study and the methodologies used to ac- 
complish the objective. The methodologies are briefly explained. More detailed expla- 


nations are given in Appendices, as noted. 


A. OBJECTIVE 
The objective of the investigation is to determine whether there are differences in the 
manageable attrition rates, losses of units with different levels of unit characteristics, and 
if so, examine the differences. Manageable attrition rates and losses refer to those losses 
under the span of control of the commander. Accomplishing this objective entails an- 
swering several specific questions about the unit characteristics. 
1. Types of Units 
Do different type units have different attrition rates, losses? Each unit’s branch is 
used to define the type of unit. Each unit within the sample 1s classified as a school or 
combat, combat support. combat service support, or training unit. Some key branch- 
to-branch comparisons within each category are also investigated. The results of the 
comparisons will reveal whether the two branches have significantly different attrition 
rates'losses. The branch classifications and key compartsons are given in Table 2 on 
page 18. The branch comparisons were arbitrarily chosen. 
Zee Whit Sizes 
Do different size units have different attrition rates. losses? Each unit is classified 
as a large, average, or small unit based upon the average number of enlisted personne! 
assigned to that unit during FY87 (see Table 3 on page 19). 
3. Assigned Personnel Biodemographics 
Do units with different personnel biodemographics have different attrition 
rates’ losses? The biodemographics investigated are located in Table 4 on page 19. Each 
unit 1s classified as either high. average, or low in reference to each biodemographic. 
4. Biodemographics of Accessions 
Do units with different types of accessions have different attrition rates losses? The 
biodemographics of the gains (newly assigned enlisted personnel acquired during FY87) 


to each unit are classified as either high, average, or low (sce Table 5 on page 20). 


ig 


5. Location Characteristics 
Do units located in different areas have different attrition rates losses? Several 
aspects associated with unit location are investigated--the Continental United States 
Armies (CONUSA--1,2,4,5,6), several key state-to-state comparisons, population, un- 
employment, income, and market available (population between the ages of 17 and 29). 
The results of the state-to-state comparisons will reveal whether the two states have 
significantly different attrition rates losses. The comparisons were arbitrarily chosen. 


Table © on page 21 and Tabie 7 on page 22 give the category values. 


Table 2. BRANCH CLASSIFICATIONS 
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Total number of units (TPUs) in sample = 914 

Matching small letters indicate branch-to-branch comparisons 
N - number of units m sample 

Branch (BRCH) descriptions are given in Appendix B. 


Table 3. SIZE CLASSIFICATIONS 
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Table 4. PERSONNiL BIODENMOGRAPHICS -- ASSIGNED 
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Table 5. PERSONNEL BIODEMOGRAPHICS -- ACCESSIONS 
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Table 6. CONUSA DESIGNATIONS -- STATES 
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Table 7. LOCATION CLASSIFICATIONS 


ASPECT AVERAGE HIGH 
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Market Available 
9651-12295 
Fomity income 29915-36999 


Total number of units (FPUs) in sample = 914 
N - number of units in sample 
Range values are 1986 figures 













B. ANALYSIS OF VARIANCE 


Analysis of variance (ANOVA) techniques are used to accomplish the Objective-- 


determine whether the unit characteristics cause significant differences in unit attrition 
rates losses. These techniques allow one to simultaneously test whether or not the means 
of two or more populations are equal [Ref. 6: p. 517}. The unit characteristics which 
cause significant differences in unit attrition rates. losses are identified by the ANOVA 
techniques. 

The underlving assumptions of the basic ANOVA techniques are (1) the populations 
of interest are normally distributed; (2) the populauons have equal standard deviations; 
and (3) the samples from each population are random and independent--that 1s, they are 
not related. If these assumptions cannot be met, another ANOVA technique (Kruskal- 
Wallis Test), which is based on ranks, mav be applied. [Ref. 6: p. 505]. To apply the 
Kruskal-Wallis Test, the data must be capable of being ranked, and samples must be 
independent. It is also « distribution-free test, i.e., it can be used regardless of the dis- 
tribution of the populations. Since the assumpuon of normalitv does not appear rea- 
sonable for many of the variables, and the Kruskal-Wallis Test 1s appropriate when 
populations are not normally distributed, the Kruskal-Wallis Test 1s used in this study. 

A brief discussion of Kruskal-Wallis Test is given in Appendix D. Conover, in 


Chapter 5, provides an indepth explanation of the Kruskal-Wallis Test [Ref. 7]. A level 


he) 
ty 


of significance of 0.05 was used for all tests. The ANOVA. GLM and NPARIWAY 
prograniming statements of the Statistical Analvsis System (SAS) software were used to 
compute the ANOVA. SAS 1s a software system for data anaivsis. [Ref. 8]. 

The unit characteristics were also crossed (with each other) to determine whether 
their interactions vield significant differences in attrition rates.losses. This analysis 1s 
called two-way (three-way) ANOVA. The study of the crossed unit characteristics 
reveals whether the crossed characteristics should be analyzed jointly or individually. 

Analvzing crossed unit characteristics entails considering each category of one 
characteristic crossed with each category of one or more other characteristics. For ex- 
ample, if Percent Males is crossed with Percent Married, then the analysis would con- 
sider units with low percentages of males and low percentages of married; units with low 
percentages of males and average percentages of marrried; units with low percentages 
of males and high percentages of married; etc. Nine categories of units would be ana- 
lvzed to determine whether there are differences in their attrition rates losses. If the re- 
sults indicate sigmificant differences, then the interacting characteristics should be 
considered jointly. In other words, it would be important to understand the nature of 
attrition rates‘losses of each category of Percent Males separately for each category of 
Percent Married. Otherwise, the results could be misleading. A unit characteristic should 
be individually analvzed onlv if there is no evidence that the characteristic interacts with 


Gener characteristics [Ref. 9: p.317]. 


IV. RESULTS OF ANA SES 


This section describes the results of the analvses undertaken to assess the influence 
of unit characteristics on unit-level manageable attrition in the USAR. The objective of 
the study was to determine Whether there are differences in manageable attrition 
rates/losses of units with different levels of the unit characteristics, and if so, examine the 
differences. ANOVA techniques Were used to accomplish this objective. 

The interactions which yield significant differences will be presented first, followed 
by the Assigned Personnel Brodemographics, the Biodemographics of the Accessions, 
and the Location Characteristics. The interactions are presented first because the 
interacting characteristics should not be individually interpreted. The results concerning 
the interacting characteristics, individually analyzed, are provided for completeness and 


comparison only. 


A. INTERACTIONS BETWEEN UNIT CHARACTERISTICS 

The Types of Units. Unit Sizes, Personnel Biodemographics, Biodeinographics of 
Accessions, and Location Characteristics Were investigated for significant interactions. 
These characteristics were crossed with each other to determine whether their inter- 
actions Vield significant differences in attrition rates losses in all possible wavs. For ex- 
ample. the Tvpes of Units were crossed with the Unit Sizes. Brodemographics (assigned 
and accessions), and Location Characteristics. Each characteristic was analvzed sinu- 
larly. Over 600 two-way and three-way interactions were investigated. 

The results revealed no significant three-way tnteractions and only three significant 
two-way interactions. The Tvpes of Units and Unit Sizes are mteracting characteristics. 
The interaction of these characteristics vield significantly different mean attrition rates 
and mean number of losses. The CONUSA and Per Capita Income characteristics also 
Interact to yield significant differences in both areas. The Age and Education Level 
interactions, of the personnel assigned and accessions, Vield significant differences only 
in the mean number of losses. All other results indicate insignificant interactions. 

1. Types of Units and Unit Sizes 

Each unit was classified as a school or combat, combat support, combat service 
support, or trainmg unit based on its branch designation (see Table 2 on page I$). Each 
unit was also classified as a small, average, or large unit based on its average number 


of enlisted personnel assigned during FY87 (see Table 3 on page 19). These 


characteristics were crossed and their interactions produced significant differences in 
attrition rateslosses. These results are given in Table 8 on page 26 and Table 9 on 
page 26 and are shown in Figure 5 on page 27 and Figure 6 on page 28. 

a. Attrition 

(ly) Combat Units. The results indicate that combat units have the same 
mean attrition rates (MAR) regardless of the size of the unit. 

(2; Combat Support (CS) Units. The small CS units have significantly 
lower MAR than the average and large CS units. The MAR of the average and large 
CS units are not significantly different. The CS units have the lowest MAR of all units 
in the small categorv. 

(3) Combat Service Support (CSS) Units. The small CSS units have the 
lowest MAR, followed in increasing MAR order by the average and large CSS units. 
The MAR of the average and large CSS units are not significantly different. 

(4j) Training Units. The large training units have significantly lower 
MAR than the small and average training units. The MAR of the small and average 
training units are not significantly different. 

(3) Schools. The large schools have the lowest MAR. followed in 1n- 
creasing MAR order by average and small schools. The MAR of all sizes of schools are 
significantly different. Schools have the lowest MAR of all units in the average and 
large categories. 

b. Losses 

A iesmedmuimner of losses (INL) are nirore reflective of the sizes of units 
rather than the unit types. The small units, all types, have the smallest MNL, followed 
in increasing MNL order by average and large units. The small combat units have the 
smallest INL of alJ units in the small category. The average and large schools have the 
smallest MENL of all units in their respective categories. These results are given in 


maple 9 on page 26. 
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Total number of units (TPUs) in sample = 914 
N - number of units mn sample 

C - combat: CS - combat support, CSS - combat service support 
TNG - training; SH - school 


















Table 9. TYPE UNIT AND UNIT SIZE INTERACTION--LOSSES 
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Figure 5. Type Unit and Unit Size Interaction--Attrition 
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Figure 6. Type Unit and Unit Size Interaction--Losses 


2. Per Capita Income (PCJ) and CONUSA 
Each unit was classified as being located in an area with low, average, or high 
PCI (see Table 7 on page 22). Each unit was also classified by its CONUSA designation. 
These characteristics were crossed and their interactions produced significant differences 
in attrition rates’/losses. [These results are given in Table 10 on page 30 and Table 11 


on page 31 and are shown in Figure 7 on page 32 and Figure § on page 33. 


a. Attrition 

(1) Ist Army. The results indicate that Ist Army units located in low 
PCI areas have the lowest MAR, followed in increasing MAR order by Ist Army units 
located in high and average PCI areas. The MAR of Ist Army units located in high and 
average PCI areas are not significantly different. 

(2) 2nd Army. The 2nd Armv units located in low PCI areas have sig- 
nificantly lower MAR than 2nd Army units located in average and high PCI areas. The 
MAR of 2nd Army units located in average and high PCI areas are not significantly 
different. The 2nd Army units have the lowest MAR of all units located in low PCI ar- 
eas. 

(3) 4th Army. The 4th Army units located in high PCI areas have the 
lowest MAR, followed in increasing MAR order by 4th Army units located in low and 
average PC] areas. The MAR of 4th Army units located in high and low PCI areas are 
not significantly different. 

(4) Sth Army. The Sth Army units located in average and high PCI ar- 
eas have significantly lower MAR than 5th Army units located in low PCI areas. The 
MAR of 5th Army units located in average and high PCI areas are not significantly 
different. The 5th Armv units have the lowest MAR of all units located in average and 
high PCI areas. 

(3), 6th Army. The 6th Army units located in low and average PCI areas 
have significantly lower MAR than oth Army units located in high PCI areas. The 
MAR of 6th Army units located in low and average PCI areas are not significantly dif- 
ferent. 

b. Losses 

i) isteAlaae The Ist™Army units#ieecated low PC] areas have the 
smallest mean number of losses (MNL), followed in increasing MNL order bv Ist Army 
units located in high and average PCI areas. The MNL of Ist Army units located in low 
PCI areas are significantly smaller than the MNL of Ist Army units located in high and 
average PCI areas. 

(2) 2nd Army. The MNL of 2nd Army units located in all categories of 
PCI areas are significantly different. The 2nd Army units located in low PCI areas have 
the smallest MNL, followed in increasing MNL order by 2nd Army units located in av- 


erage and high PCI areas. 


(3) 4th Army. The 4th Army units located in low and high PCI areas 
have significantly smaller MNL than 4th Army units located average PCI areas. The 
MNL of 4th Army units located in the low and high PCI areas are not significantly dif- 
ferent. The 4th Army units located in low and high PCI areas have the smallest MNL 
of all the units Jocated in their respective PCI areas. 

(4j Sth Army. The MNL of 5th Army units located in average PCI areas 
are significantly smaller than the MENL of Sth Army units located in high and low PCI 
areas. The 5th Army units have the smallest MNL of all units located in average PCI 
areas. 

(53; 6th Army. The MNL of 6th Army units located in all categories of 
PCI areas are significantly different. The 6th Army units located in average PCI areas 
have the smallest MNL, followed in increasing MNL order by 6th Army units located 


in low and high PCI areas. 


Table 10. PER CAPITA INCOME AND CONUSA 
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Table 11. PER CAPITA INCOME AND CONUSA INTERACTION--LOSSES 
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PER CAPITA INCOME AND CONUSA INTERACTION 
ATTRITION 
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Figure 7. Per Capita Income and CONUSA Interaction--Attrition 
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PER CAPITA INCOME AND CONUSA INTERACTION 
LOSSES 
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Figure 8. Per Capita Income and CONUSA Interaction--Losses 


3. Age and Education 
Each unit was classified either low, average, or high according to the average 
age and average education level achieved by the enlisted personnel (see Table 4 on page 
19 and Table 5 on page 20). These characteristics were crossed and their interactions 
produced significant differences in the mean number of losses suffered by the units. The 


age crossed with education of assigned personnel, as well as of accessions, produced 
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significantly different MMNL. The results are given in Table 12 and Table 13 on page 
35 and are shown in Figure 9 on page 36 and Figure 10 on page 37. 
a. Assigned Personnel 

(ly Low Age. Units with low ages and high education levels have the 
smallest MNL, followed in increasing MNL order by units with low ages and average 
education levels, and units with low ages and low education levels. The MNL of units 
with low ages crossed with each category of education level are significantly different. 

(2} Average Age. Units with average ages and high education levels 
have significantly smaller MNL than units with averages ages and average or low edu- 
cation levels. The MNL of units with average ages crossed with each category of edu- 
cation level are significantly different. 

(3) High Age. Units with high ages and high education levels have the 
smallest MNL, followed in increasing MNL order by units with high ages and low edu- 
cation levels, and units with high ages and average education levels. Units with high 
ages have the smallest MNL across all categories of education levels. 

b. Accessions 

(]) Low Age. Units with low ages and high education levels have sig- 
nificantly smaller MMNL than units with low ages and low or average education levels. 
The units with low ages have the smallest INL of all units with high education levels. 

(2) Average Age. Units with average ages and ligh education levels 
have the smallest MNL, followed in increasing MINL order by units with average ages 
and low education levels, and units with average ages and average education levels. The 
MINL of the three categories of units are significantly different. 

(3) High Age. Units with high ages and high education levels have sig- 
nificantly smaller MINL than units with high ages and low or average education levels. 
The MNL of the three categories of units are significantly different. Units with high ages 


have the smallest MNL of all units in the low and average education level categories. 
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Table 12. AGE AND EDUCATION INTERACTION--ASSIGNED/LOSSES 
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Table 13. AGE AND EDUCATION INTERACTION--ACCESSION/LOSSES 
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Figure 9. Age and Education Level Interaction--Assigned/Losses 
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Figure 10. Age and Education Level Interaction--Accessions/ Losses 


B. INDIVIDUALLY ANALYZED CHARACTERISTICS 

The individually analyzed characteristics consist of the Assigned Personnel Biode- 
mographics, the Biodemographics of the Accessions, and the Location Characteristics. 
The Types of Units, Unit Sizes, CONUSAs, Per Capita Income, Age, and Education 


Levels are included for completeness and comparison with the interactive results. 
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1. Assigned Personnel Biodemographics 

Do units with different personnel biodemographics have different attrition 
rates ‘losses? Each unit was classified as either high, average, or low in reference to each 
biodemographic based on its assigned enlisted personnel (see Table 4 on page 19). The 
results indicate that units with different personnel biodemographics have different mean 
attrition rates (MAR) and different mean number of losses (MNL). All biodemograph- 
ics, except the percentage of Blacks, are significant in reference to the MAR. The per- 
centage of males is the only biodemographic not significant in reference to the MNL. 
The results are shown in Table 14 on page 42 and Table 15 on page 43. 

a. Age 

The average age of the unit personnel is a significant biodemographic in 
reference to attrition rates. The MAR of units with high ages are significantly lower than 
the rates of units with average and low ages. The units with average and low ages are 
not significantly diflerent. 

Age interacts with Education Levels to vield signmificandy different MNL. 
Therefore. the following results concerning MNL should only be compared with the re- 
sults discussed with the interaction. The MNL for each category of ages is significantly 
different from the other categories. Units with high average ages have the smallest INL 
followed in increasing order by units with average and low average ages. 

b. Armed Forces Qualification Test (AFQT) 

The average AFQT score of the unit personnel is a significant biodemo- 
graphic in reference to attrition rates and losses. The MAR of units with high average 
scores are sigmificantly lower than the rates of units with average and low average scores. 
The units with average and low scores are not significantly different. The same results 
are midicated tor thes yi: 

c. Education Level 

The average education level of the umit personnel is a significant biodemo- 
graphic in reference to attrition rates. The MAR for all categories of education are sig- 
nificantly different. Units with high average education levels have the lowest MAR, 
followed in increasing order by units with average and low average education levels. 

Education Vevels interact with Ages to yield significantly different MNL. 
Therefore, the following results concerning MNL should only be compared with the 


results discussed with the interaction. The MNL for all categories of education are 
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significantly different. Units with high education levels have the smallest MNL, followed 
in increasing order by units with average and low education levels. 
d.  Entlisted-officer Ratio (EOR) 

The unit EOR 1s a significant biodemographic in both areas. The MAR for 
all categories of unit EOR are significantly different. Units with low EORs have the 
lowest MAR, followed in increasing order bv units with average and high unit EORs. 
The same results are indicated for the MNL. 

e. Time til End of Time-in-service (ETS) 

The average ETS is a significant biodemographic in both areas. Units with 
low ETSs have the lowest MAR, followed in increasing order by units with high and 
average ETSs. The average ETSs of the low and high categories of units are not signfi- 
cantly different. The ETSs of the high and average units also are not significantly dif- 
ferent. The MNL for all categories of ETS is significantly different. Units with low ETSs 
have the smallest MNL, followed in increasing order by units with average and high 
Ss. 

f. Grade 

The average grade 1s a significant biodemographic in reference to mean at- 
trition rates and mean number of losses. Units with high average grades have the lowest 
MAR, followed in increasing order bv units with average and low average grades. The 
MAR of units with high average grades are significantly lower than the rates of units 
with average and low average grades. The average grades of the low and average cate- 
gories of units are not signficantly different. The MNL for all categories of grades are 
significantly differeut. Units with high average grades have the smallest MNL, followed 
in increasing order by units with average and low average grades. 

g.  Time-in-grade (TIG) 

The average Time-in-grade biodemographic 1s also significant in both areas. 
The MAR of units with high T1Gs are significantly lower than the rates of units with 
average and low TIGs. The TIiGs of the low and average categories of units are not 
signficantly different. The MNL for all categories of TIG are significantly different. 
Units with high T1Gs have the smallest MNL, followed in increasing order by units with 
low and average T1IGs. 

h. Time-in-unit (T1IU) 
The average Time-in-unit biodemographic is significant in reference to 


MAR and MNL. Units with high averages have the smallest MAR, followed in 
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increasing order by units with average and low times-in-unit. The MAR of units with 
high averages are significantly lower than the rates of units with average and low 
averages. The MAR of the low and average category of units are not signficantly 
different. The MNL of units with low and high times-in-unit are significantly smaller 
than the MNL for units with average times-in-unit. The MNL of units with low and high 
TIUs are not significantly different. 
1. Percent Blacks 
The percentage of Blacks is only significant in reference to the mean number 
of losses. The MNL for all categories of Blacks are significantly different. Units with low 
percentages of Blacks are followed in increasing order by units with average and high 
percentages. 
J. Percent with Bonus 
The percentage of personnel with bonuses 1s a significant biodemographic 
in reference to MAR and MNL. Units with low percentages have the lowest MAR, 
followed in increasing order by units with high and average percentages. The percentages 
of the low and high categories of units are not signficantly different. The MNL for units 
with low percentages are significantly smaller than the MNL for units with average and 
high percentages. The MNL for units with high and average percentages are not signif- 
icantly different. 
k. Percent Males 
The percentage of males is only significant in reference to the mean attrition 
rates. Units with low percentages have the lowest MAR, followed in increasing order by 
units with high and average percentages. The percentages of the low and high categories 
of units are not signficantly different. The percentages of the high and average units also 
are not significantly different. 
Ll, Percent Married 
The percentage of married personnel ts a significant biodemographic in ref- 
erence to MAR and MNL. Units with high percentages have the lowest MAR, followed 
in increasing order by units with average and low percentages. The MAR of units with 
high percentages are significantly lower than the rates of units with average and low 
percentages. The percentages of the low and average categories of units are not signfi- 
cantly different. The MNL for all categories of Married are significantly different. Units 
with high percentages have the smallest MNL, followed in increasing order bv units with 


average and low percentages. 
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m. Percent ALOS-match 

The perceniage of personnel whose duty MOS matches their primary or 
secondary MOS is a significant biodemographic. Units with high percentages have the 
smallest MAR, followed in increasing order by units with average and low percentages. 
The MAR of units with high percentages are significantly lower than the rates of units 
with average and low percentages. The percentages of the low and average categories 
of units are not signficantly different. The MNL of units with low and high percentages 
are significantly smaller than the MNL for units with average percentages. The MNL 
of units with low and high percentages are not significantly different. 

n. Percent Non-prior Service (NPS) 

The percentage of non-prior service personnel 1s a significant biodemo- 
graphic in reference to attrition rates and losses. The MAR of units with low percent- 
ages are significantly lower than the rates of units with average and Ingh percentages. 
The MAR of units with average and high percentages are not significantly different. The 


same results are indicated for MNL. 
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Table 14. ASSIGNED PERSONNEL BIODEMOGRAPHICS--ATTRITION 
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Table 15. ASSIGNED PERSONNEL BIODEMOGRAPHICS--LOSSES 
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2. Biodemographics of Accessions 
Do units with different types of accessions have different attrition rates/losses? The 
biodemographics of the gains (newly assigned enlisted personnel) to each unit were 
classified as either high, average, or low (see Table 5 on page 20). The results indicate 
that units with different tvpes of accessions have different mean attrition rates and dif- 


ferent mean number of losses. All biodemographics of the accessions were found to 
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cause significant differences in MAR and MNL. The results are shown in Table 16 on 
page 4/7 and Table 17 on page 48. 
a. Age 

The MAR for all categories of ages are significantly different. Units with 
high ages have the lowest MAR, followed in increasing order by units with low and av- 
erage ages. 

Age interacts with Education Levels to yield significantly different i 
Therefore, the following results concerning MNL should onlv be compared with the re- 
sults discussed with the interaction. The MNL for all categories of ages are significantly 
different. Units with high average ages have the smallest MNL followed in increasing 
order bv units with average and low average ages. 

b. Armed Forces Qualification Test (AFQT) 

Units with high average AFQTs have the lowest MAR, followed in in- 
creasing order bv units with average and low AFQTs. The MAR of units with high 
AFQTs are significantly lower than the rates of units with average andlow AFQTs. The 
MAR of the low and average categories of units are not signficantly different. The same 
results are indicated Wor tie: vane. 

c. Education Level 

Units with high levels have the lowest MAR, followed in increasing order 
by units with average and low levels. The MAR of units with high levels are significantly 
lower than the rates of units with average and low levels. The levels of the low and av- 
erage categories of units are not signficantly different. 

Education Levels interact with Ages to yield sigmificantly different MINL. 
Therefore, the following results concerning MINL should only be compared with the re- 
sults discussed with the interaction. The MNL for all categories of education are sig- 
nificantly different. Units with high education levels have the smallest MNL, followed 
in increasing order by units with low and education levels. 

ad. Time til End of Time-in-service (ETS) 

Units with high ETSs have the lowest MAR, followed in increasing order 
by units with low and average ETSs. The ETSs of the low and high categories of units 
are not signficantly different. The MNL for all categories of ETSs are sigmificantly dif- 
ferent. Units with low ETSs have the smallest MNL, followed tn increasing order by 


units with ligh and average ETSs. 


e. Grades 

Units with high grades have the lowest MAR, followed in increasing order 
by units with average and low grades. The MAR for all categories of grades are signif- 
icantly different. The MNL of units with high grades are significantly smaller than the 
MNL of units with average and low grades. The MNL of the low and average categories 
of units are not signficantly different. 

f. Time-in-grade (TIG) 

Units with low times-in-grade have the lowest MAR, followed in increasing 
order by units with high and average times-in-grades. The MAR of units with high and 
low T1Gs are significantly lower than the rates of units with average TI1Gs. The TIGs 
of the low and high categories are not signficantly different. The MNL for all categories 
of TIG are significantly different. Units with high TIGs have the smallest MNL, fol- 
lowed in increasing order by units with low and average TIGs. 

g. Percent Blacks 

Units with low and high percentages of Blacks have significantly lower mean 
attrition rates than units with average percentages. The MAR of units with low and 
high percentages are not significantly different. The MNL of units with low percentages 
are significantly smaller than the MNL of the other categories of units. Units with av- 
erage and high percentages are not significantly different. 

h. Percent with Bonus 

Units with high percentages of personnel with bonuses have the lowest 
MAR, followed tn increasing order by units with low and average percentages. The 
percentages of the high and low categories of units are insignificant. The percentages of 
the low and average units also are not significantly different. The MNL of units with low 
percentages are significantly smaller than the MNL of the other categories of units. 
Units with average and high percentages are not significantly different. 

i. Percent Males 

The MAR of units with low percentages are significantly lower than the 
MAR of the other categories of units. Units with average and high percentages are not 
significantly different. The same results are indicated for the MNL. 

j. Percent Married 

The MAR for all categories of Married are significantly different. Units with 

high percentages have the lowest MAR, followed in increasing order by units with low 


and average percentages. The same results are indicated for the MNL. 
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Kk. Percent Mos-match 

Units with high percentages have the lowest MAR, followed in increasing 
order by units with low and average percentages. The MAR of units with high and low 
percentages are significantly lower than the rates of units with average percentages. The 
percentages of the low and high categories are not signficantly different. The same re- 
sults are indicated for the MNL. 

l, Percent Non-prior Service (NPS) 

Units with high percentages have the lowest MAR, followed in increasing 
order by units with low and average percentages. The MAR of units with high and low 
percentages are significantly lower than the rates of units with average percentages. The 
percentages of the low and high categories are not signficantly different. The MNL for 
all categories of NPS are significantly different. Units with low percentages have the 


smallest MNL, followed in increasing order by units with high and average percentages. 
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Table 16. BIODEMOGRAPHICS OF ACCESSIONS--ATTRITION 
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Table 17. BIODEMOGRAPHICS OF ACCESSIONS--LOSSES 
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3. Location 

Do units located in different areas have different attrition rates losses? Several 
aspects associated with unit location are investigated--the Continental United States 
Armies (CONUSA--1,2,4,5,6), several kev state-to-state comparisons, population, un- 
employment, income, and market available (population between the ages of 17 and 29). 
Table 6 on page 21 and Table 7 on page 22 give the category values. The results in- 
dicate that units located in different areas have different mean attrition rates (MAR) and 
different mean number of losses (MINL). The CONUSAs are the only location aspect 


significant in reference to both MAR and MNL. The Per Capita Income 1s significant 
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only in reference to mean attrition rates. The results are shown in Tables 18-21, begin- 
ning on page 49. However, the CONUSAs and Per Capita Income interact to vield sig- 
nificantly different m*an attrition rates‘losses. Therefore, the following results 
concerning these two characteristics should only be compared with the results discussed 
with the interaction. 

a. CONUSA 

The 2nd Army has the lowest mean attrition rates, followed in increasing 
order by the Sth, 4th, 6th, and Ist Armies. The MAR of the 2nd, Sth, and 4th are not 
significantly different. The rates of the 5th, 4th, and 6th Armies are not significantly 
different. The 4th, 6th, and Ist Armies also have insignificant MAR. Remember “not 
significant” does not mean “equal.” 

The 5th Army has the sinallest mean number of losses, followed in increas- 
ing order by the Jth, 2nd, 6th, and Ist Armies. The MNL of the 5th, 4th, and 2nd Armies 
are significantly smaller than the MNL of the 6th and Ist Armies. The MNL of the 5th, 
4th, and 2nd Armies are insignificant and the MNL of the 6th and Ist are insignificant. 
The MNL of the 4th, 2nd, and 6th also are not significant. The results are shown in 
Table 18. 

The results of the noted state-to-state comparisons indicate that units lo- 
cated in Texas have significantly lower mean attrition rates and mean number of losses 
than units located in Pennsvivania. All other noted comparisons indicated no sigmficant 
differences in either the MAR or the MNL. The comparisons were arbitranlv chosen. 


The MAR and MNL for each state in the sample are given in Appendix G, Tables 35-38. 


Table 18. CONUSA MEANS AND GROUPS 
CONUSA ATTRITION LOSSES 
a a 


CONUSAs with the same group letter are not significantly different 
Total number of units (TPUs) in sample = 914 
N - number of units in sample 





49 


Table 19. SFATE COMPARISONS 
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b. Per Capita Income (PCT) 


The units located in areas with low PCIs have the lowest MAR, followed 


11) Increasing order by units located in areas with average and high PCIs. The MAR of 
units located in areas with low PCIs are sigmificantly lower than the other categories of 
units. The MAR of units located in high and average PCI areas are not significantly 
elimerent: 


Table 20. LOCATION CHARACTERISTICS--ATTRITION 
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Table 21. LOCATION CHARACTERISTICS--LOSSES 
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4. Types of Units 

The Types of U iits interact with Unit Sizes to vield significantly different mean 
attrition rates and mean numbers of losses. Therefore, the following results should onlv 
be compared with the resuits produced by the interaction. 

Do different types of units have different attrition rates losses? Each umt within 
the sample was classified as a school or combat, combat support, combat service sup- 
port, or training unit (see Table 2 on page 18). The results indicate that different tvpes 
of units have different mean attrition rates (MAR) and different mean number of losses 
(MNL). The results are given in Table 22 on page 53. 

The results indicate that the MAR of schools are significantly lower than the 
rates of the other types of units. The MAR of the combat, combat support, combat 
Service support, and training units are not significantly different. Not significantly dif- 


ferent does not mean that they are equal. 
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The schools and traiming units have significantly smaller MNL than the combat, 
combat support, and combat service support units. The schools and training units do 
not have significantly different MNL. The results show also that the MNL for combat, 
combat support, and combat service support units are not significantly different. 

The branch-to-branch comparisons indicate that the MAR and MNL for the 
Infantry and Field Artillery units are not significantly different. Military Police and En- 
gineer units have significantly different MNL, but their MAR are not significantly dif- 
ferent. The same results are indicated for the Adjutant General’s Corps and 
Quartermaster units--MNL are different and MAR are not. The Ordnance and Judge 
Advocate General's Corps (JAG) units are significantly different for both MAR and 
MNL, with the JAG units having lower MAR and MNL. These results and other 
comparisons are given in Table 23 on page 54. The comparisons were arbitrarily cho- 
sen. The MAR and MNL for each branch in the sample are given in Appendix G, Tables 
29 and 30. 


Table 22. TYPE UNIT MEANS AND GROUPS 


Tea Group [ean | Group 
a CS ES 
a SS 
es fos oe oO lw 
Tess [ass on | BP oe 
pone aos 


Unit Tvpes with the same group letter are not significantly different 
Total number of units (1 Pls) in sample = 914 

| N - number of units in sample 

C - combat; CS - combat support; CSS - combat service support 
ING - training: SH - school 
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Table 23. BRANCH COMPARISONS 


oN ATTRITION LOSSES 


po aco 0.30 5240 
VS 
Field Artillerv O27 40.4] 


Engineer 
VS 
Military Police 
Adjutant Gen. 
VS 
Quartermaster 
Ordnance 
VS 
Judge Adv. Gen. 
Chemical 
oS 
Special Forces 
Mihtary Intell 
1S 
Military Police 
Vhedical Corps 
VS 
Engineer 
Adjutant Gen. 
VS 
Transportation 
Engineer 
VS 
Training 
School 
VS 
Judge Anives en 


N - number of units in sample 
SD - significantly different: NSD - not significantly different 





5. Unit Sizes 
The Unit Sizes interact with the Types of Units to vield significantly different 
mean attrition rates and mean numbers of losses. Therefore, the following results should 


only be compared with the results produced bv the interaction. 
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Do different size units have have different attrition rates, losses? Each unit was 
classified as a large, average, or small unit based upon the average number of enlisted 
personnel assigned to that unit during FY$7 (see Table 3 on page 19). The results in- 
dicate that different size units have significantly different mean attrition rates (MAR) 
and significantly different mean number of losses (MNL). The results are shown 1n Table 
11. 

The small units have significantly lower MAR than the average and large units. 
The MAR for the average and large units are not significantly different. The MNL for 
all categories of sizes are significantly different. Small units have the smallest MNL fol- 


lowed in increasing order by average units and large units. 


Table 24. SIZE MEANS AND GROUPS 


a ee 
TE 
[averge [85 [a | 


Sizes with the same group Ietter are not eer different 
Total number of units (TPUs) in sample = 914 
\ - number of units in sample 





C. SUMMARY 

Differences in attrition rates/losses are quite prevalent in units with different levels 
of the unit characteristics. Most of the unit characteristics used in this study appear ca- 
pable of affecting attrition rates and losses. The tvpe of unit, unit size, assigned person- 
nel biodemographics, biodemographics of the accessions, and unit location are 
significant and may cause differences in attrition rates and losses. 

Significant interactions between several characteristics are revealed. The Tvpes of 
Units interact with the Unit Sizes; the Per Capita Income interacts with the CONUSAs; 
and Age interacts with Education (losses only). The analysis of the interactions provided 
additional information about the involved characteristics, i.e., additional in the sense 
that the results are not always what one would expect if only the one-way analysis re- 
sults are available. Therefore, the interacting characteristics should be considered jointly 
while being studied. Characteristics that are not significant are the percentage of Blacks 


of assigned personnel (attrition only): percentage of Males of assigned personnel (losses 
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only); Population; Population (17-29); Males (17-29); Unemployment; Family Income; 
and Per Capita Income (losses only). 

The categories of each characteristic which indicate the lowest mean attrition rates 
and smallest mean number of losses are given in Table 25 on page 57. The table indi- 
cates that the extreme categories (high or low) always vield the lower attrition rates and 
smaller number of losses. The average categories never yield the most favorable results, 
but in several instances they produce the least favorable results. 

A comparison of the favorable categories for the Assigned Biodemographics and the 
Biodemographics of Accessions reveals three instances where the categories differ. The 
specific biodemographics are Time-in-grade, Bonus, and NPS. The differences occur in 
reference to the attrition rates. A close examination of these biodemographics (of ac- 
cessions) reveals that the attrition rates of the favorable categories are not significantly 
different from the attrition rates of the categories which would have indicated the same 
results for the assigned and accessions. For example, the favorable category for Bonus 
(A) is Low and the favorable category for Bonus (G) is High. Refering back to 
Table 16 on page 47, the attrition rates of units with High percentages of Bonus (G) are 
not significantly different from the attrition rates of units with Low percentages of Bonus 
(G). A favorable category of Low for Bonus (G) would be consistent with the favorable 


category (Low) for Bonus (A). 


Table 25. FAVORABLE CATEGORIES OF CHARACTERISTICS 


Pum ren LOSSES 
Schools-all sizes all tvpes-small units 
High (GT 29) | ** 

High (GT 3.0) 


Age-Education (A) * ii ae 
AFQT (A) High (GT 65) 





PHigh (GT 65) 
Low (LT 5) 
Low (LT 3.9) 
Grade (A) High (GT 4.7) High (GT 4.7) 
Time-in-grade (A) High (GT 2.8) 
Low (LT 26) 
Mates(ay) Siw) SSCS 
High (GT 48) 
Low (LT 30) 
High (GT 2.7) 
Low (LT 41 
Low (LT 7 
Low (LT 19 
[High (GT 91) 
| High (GT 49) | 





iligh (OTD 
High (GT 49) 
CONUSA-Per Capita Income * | 2-Low (LT 9651) | 5-Average (9651-12299) 
A-assigned personnel biodemographic; G-biodemographic of accessions 
GI - greater than; LT - less than; (#) - defines the category values 


* - interacting characteristics; ** - characteristic is not significant 
ee | characteristic interacts with another characteristic 
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VY. V. CONCLUSIONS AND RECOMMENDATIONS 


This section presents the conclusions of the investigation and recommendations for 
further study in the future. The objective of the study was to determine whether there are 
differences in manageable attrition rates/losses of units with different levels of the unit 


characteristics, and if so, examine the differences. 


A. CONCLUSIONS 
1. Units with different levels of the unit characteristics have significantly different 


attrition rates and numbers of tosses. 


2. Different Tvpes of Units crossed with different Unit Sizes interact and calisemusie= 
nificant differences 1n manageable attrition rates,/losses. These interacting characteristics 
should be analvzed jointly. Each unit should be classified as a small, average. or large 
school, combat, combat support, combat service support, or training unit. This should 
be done prior to investigating a unit’s attrition rate or number of losses, if the tvpe or 


size of the unit is to be considered. Otherwise. the results could be misleading. 


3. The unit CONUSAsS crossed with the Per Capita Income of the unit locameme 
interact and cause significant differences in manageable attrition rates losses. These 
characteristics should be analwzed jointly. Each unit should be classified as being located 


ina CONUSA region (1,2.4.5, or 6) with low, average. or high Per Capita Inieemics 


4. The average Age crossed with the average Education Level of unit enlisted per- 
sonnel interact and cause significant differences in the mean nuinbers of losses suffered 


by units. These characteristics should also be analyzed jointly. 


5. Units with different personnel biodemographics have significantly different mean 
attrition rates and mean numbers of losses. These significant biodemographics are hsted 
below. Different percentages of Blacks do not cause significant differences in mean at- 
trition rates and different percentages of Males do not cause significant differences in 
mean numbers of losses. The Age and Education Level (losses only) are interacting 


characteristics and should be considered jointly. 


Average Age 

Average AFQT 

Average Education Level 
Average Enlisted-officer Ratio 
mxerage EIS 

Average Grade 

Average Time-in-unit 
Average Time-in-grade 
Percent Blacks 

Percent with Bonus 
Percent Males 

Percelue yiarmed 

Percent \VfOS-match 


Percent Non-prior Service 


6. Units with different tvpes of accessions have significantly different mean attrition 
rates and mean number- of losses. The significant biodemographics of the accessions are 
the same as listed above. The percentages of Blacks and Males of the accessions cause 


significant differences in mean attrition rates and mean numbers of losses. 


5. Units with the lowest attrition rates and units with the smallest numbers of losses 


have characteristics as shown in Table 26 on page 60, 


Table 26. FAVORABLE CHARACTERISTICS 


Tepe = sizes Schools-all sizes 
iligh (GT30) [== 
ageidesionTRy= f= High (GT 29)- High (GT 3.0) 

Blacks (A) 
Low (LT 4 

[Males (A) oes) 
Married (A) 
High (GT 86) 
High (GT 2 

High (GT 27 
High (GT 66) High (GT 66) 

Low (LT an 






















Graded G Lligh (GT 372) Hish(Gise} 
Time-in-grade (G) Lou (erie High (GT 1.5) 
Blacks (G) Porndielees Low, (ei 





Bonus — 


igh (GT 2 


lheh( Gi 37 Low ni T ad 





CONUSA-Per Capita Income * | 2-Low (LT 9631) | 35-Averace(9Gs ini = 


A-assigned personnel biodemographic; G-biodemographic of accessions 
GI- greater than: LT-less than; (#) - defines the category values 

* . interacting characteristics: ** - characteristic is not significant 

*** | characteristic interacts with another characteristic 
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B. RECOMMENDATIONS 

The unit characteristics analvzed in this study should be considered as viable effects 
which influence attrition and losses. The development of a predictive model for unit 
attrition and unit losses might provide additional information about the influence of 
these characteristics on attrition and losses. These models might also have great impact 
in terms of manpower policies, such as cutting costs and reducing the adverse effects 
caused by attrition and losses. Knowing the key ingredients of attrition and losses could 
lead to better management of the Reserve force and ultimately enhance the wartime ca- 
pability of the entire military structure. 

Further research 1s also needed to investigate the influence of other unit charcteris- 
tics on unit-level manageable attrition and manageable losses. Those characteristics 
listed in Appendix E provide a good Starting point. Capturing these chacteristics should 


be carefully planned to avoid misleading results. 


6] 


Unaeecu 
Continen 
Hajecreus 
Type Uni 
Unit Loc 
SIZE iL 
Number o 
Number o 
Attritic 
Percent 
Percent 
Percent 
Percent 
Percent 
Percent 
Average 
Average 
Average 
Average 
Average 
Average 
Average 
Enlisted 
Location 
Location 
Location 
Location 


APPENDIX A. UNIT CHARACTERISTICS 


C) 
tal US Army 
Army Reserve Command 
t (branch) 
atom (city, state, 2iep 
Unit (total enlisted assigned) 
f Gains (total enlisted gains) 
f Losses (total enlisted manageable losses) 
n Rate (manageable) 
Males 
Married 
Blacks 
MOS-match 
Non-prior Service 
with Bonus 
Age 
Education Level 
Qualification Test Score 
Time-in-grade (years) 
Time-in-unit (years) 
Time til End of Time-in-service (years) 
Grade 
“[O-o1nicer Ratie 
Population 
Income 
Unemployment Rate 
Market (available # of potential Reservists) 


APPENDIX B. BRANCH DESCRIPTIONS 


BRANCH DESCRIPTION 
AG Adjutant General's Corps 
AR Armor 
CA Civil Affairs 
CM Chemical Corps 
DC Dental Corps 
EN Engineer 
FA Field Artillery 
FI Finance 
IN Infantry 
JA Judge Advocate General's Corps 
MC Medical Corps (includes all except dental) 
MI Military Intelligence 
ME Magi CSiyerolmce 
OR Ordnance 
QM Quartermaster 
SC Signal Corps 
SF Special Forces 
SH USAR Schools 
EC Transportation Corps 
TNG Training Units 


APPENDIX C. QUANTILE PLOTS AND BON PLOTS 


A. QUANTILE PLOTS 


The quantile plot provides a good preliminary look at a set of data. A quantile of 
a set of data is a number on the scale of the data that divides the data into two groups. 
For example, the .85 quantile, Q(.85), divides a set of data so that a fraction, .85, of the 
observations fall below this number and a fraction, .I15 fall above. The plot is con- 
structed by plotting a set of data that has been ordered froin smallest to largest, against 
P=(i—.5)/n, fori = 1 to n: where n = the number of data points. The horizontal scale 
shows the fractions of P, and goes from 0 to |. The vertical scale is the scale of the ori- 
ginal data. 

Many important properties of the distnbution of a set of data are conveyed by the 
quantile plot. For example, the medians, quartiles, and interquartile range (IQR) are 
quite easv to read from the plot. The median, Q(.50), divides the data into two groups 
of equal size. The lower quantile, Q(.25), and upper quantile, Q(.75). spht off 25 percent 
and 75 percent of the data. respectively. The distance from the first to the third quameiies 
Q(.75) - Q(.25). 1s called the interquartile range and can be used to judge the spreaguam 
the bulk of the data. The local density or concentration of the data 1s also conveved by 
the local slope of the quantile plot; the flatter the slope, the greater the density of points. 

The quantile plot 1s a good general purpose display since it is fairly easy to construct 
and does a good job of portraying many aspects of a set of data. Every point is plotted 


at a distinct location, even if there are exact duplicates in the data. 


BD. BOMPEOTS 


The box plot is a summary display of the distribution of a set of data. The upper 
and lower quartiles of the data are portrayed by the top and bottom of the box. The 
median 1s portrayed by a horizontal line segment within the box. The mean (average) 1s 
portraved by a point in the box. Lines extend from the ends of the box to adjacent val- 


ues. The upper adjacent value is defined to be the largest observation that is less than 


or equal to the upper quartile plus 1.5 times IQR, where IQR = Q(.75) - Q(.25). The 
lower adjacent value is defined to be the smallest observation that 1s greater than or 
equal to the lower quartile minus 1.5 times IQR. If any data point falls outside of the 
range of the two adjacent values, it is called an outside value and is plotted as an indi- 
vidual point. 

The box plot gives a quick impression of certain prominent features of a set of data. 
The median shows the center. or location. The spread of the bulk of the data (the central 
50%) is seen as the length of the box. The lengths of the lines, extending from the box, 
relative to the box show how stretched the tails of the distribution are. The outside val- 
ues gives one the opportunity to consider the question of outliers, that is, observations 
that seem unusually large or small. The box plot also allows a partial assessment of 
symmetry. If the distribution is synimetric then the box plot 1s symmetric about the 
median: the median cuts the box in half. the upper and lower lines are about the same 
length, and the outside values at the top and bottom, if any, are about equal in number 
and symmetrically placed. 

Box plots are useful in situations where it 1s either not necessary or not feasible to 
portray all the details of the distribution. The width of the box has no particular mean- 


ing. 
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APPENDIX D. KRUSKAL-WALLIS TEST (ANOVA) 


The Kruskal-Wallis analysis of variance technique uses sample information to de- 
termine whether or not two or more treatments (levels of variables) produce different 
results. A treatment is a cause, or specific source of variation in a set of data. For ex- 
ample, “Are four different training methods (the treaments) equally effective?” One 
might conclude that the methods are equally effective, meaning that the differences in 
the sample data are due to chance (sampling). 

The Kruskal-Wallis test is a function of the ranks of the observations. All the sample 
values are combined; the combined values are ordered from low to high; and the ordered 
values are replaced by ranks starting with | for the smallest value. To apply the test. the 
data must be capable of being ranked, and samples must be independent. No assump- 
tions about the shape of the distributions are required. In other words, the test 1s 
distribution-free. 

The Kruskal-Wallis procedure for individually analyzed characteristics calls for six 
steps. 


Step I: State the null hvpothesis, //,. and the alternative hvpothesis, //,. 

The null hypothesis states that there is no statistical difference among the means, 
.e..u, = g, = u;. The alternative hypothesis states that at least one mean is diflerent. 
If the null hypothesis is rejected, the alternative hypothesis will be accepted. 


Step 2: Select a level of significance, « --usually 0.05 or 0.01. 
The level of signficance is the risk one assumes if the null hypothesis 1s rejected 
when it is actually true. 


Step 3; Coinbine and rank the data. 
Combine all the values, and rank them starting with the lowest value which 1s 
given the rank of 1. 


Step 4: Compute the statistical test. 
The appropriate test to be applied is the KW-test, and 1s defined as 


k 
ae 12 Se, 
Kl = ee) + — 3V4+)) 


where 1 = 1,2,3.....k 
N is the combined number of observations for all treatments 
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kis the number of treaments 
R,1s the sun of the ranks per treatment 
n,1S the number of observations per treatment 


Step 5: Formulate a decision rule based on the statistical test. 

The decision rule 1s to accept the null hypothesis if the computed K W-value 1s less 
than the critical value of the chi-square distribution; reject the null hypothesis and 
accept the alternative hypothesis if the computed KW-value 1s greater than the critical 
value of the chi-square distribution, using a predetermined level of sigmificance. 

The critical value is found by entering a chi-square distribution table (at the pre- 
determined level of significance) with the appropriate degrees of freedom (k-!). 


Step 6: Arrive at a decision 

If the computed KW-value 1s less than the critical value, the means might be 
@omsidered the same. In other words, the differences in the means can be attributed to 
chance (sampling). 
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APPENDIX E. 


Uni tau 


UNIT CHARACTERISTICS -- INITIAL LIST 
EG) 


Continental US Army 


Major U 
Type Un 
Unit Lo 
Size of 


S Army Reserve Command 

it (branch) 

Caton (city; State wgme 

Unit (total enlisted assigned) 


Number of Gains (total enlisted gains) 
Number of Losses (total enlisted manageable losses) 
Attrition Rate (manageable) 


Percent Males 

Percent Married 

Percent Blacks 

Percent MOS-match 

Percent Non-prior Service 
Percent with Bonus 

Average Age 

Average Education Level 

Average Qualification Test Score 
Average Time-in-grade (years) 
Average Time-in-unit (years) 
Average Time til End of Time-in-service (years) 


Average 


Grade 


Enlistée@g=Ge-officer Ratro 

Location Population 

Location Income 

Location Unemployment Rate 

Location Market (available # of potential Reservists) 


Rank ot 


ructure (# assigned by MOS) 


Promotion Rate (# eligible vs # promoted) 
Number of Enlisted w/ Full-time Civilian Jobs 
Retention NCO Available 


Average 
Reenlis 
Readine 


Number of Dependents 
tment Rating (# eligible vs # reenlisted) 
ss Rating 


Availability of Leaders (Cdr, XO, ISG, °Ple Edxrs bse, 
Leaders Time=in-position (Cdr, XO, 186, Pit =ldre eo 
Leader Level of Military Education 

Availability of Equipment (% 


Visits 
Number 
Number 
Number 
Number 


to Training Sites 

of Awards and Incentives 

of Disciplinary Actions 

of Pay Problems (extended beyond 4 RSUTAs) 
of Social Functions and Family Activities 


Assimilation of New People (good, fair, poor) 
Spouse/Friend Attitude (good, fair, poor) 
Civilian Employer Attitudes 

Open Door Policy (geod, fair jepecwe) 

Quality of Food Service (good, fair, poor) 
Average Active Duty Time 

Average Travel Distance to Reserve Center 
Number and Type of Unit(s) w/n Same Area (zip) 
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APPENDIX F. NUMERICAL SUMMARY OF DATA FILE VARIABLES 


VARIABLE N MEAN STANDARD MINIMUM MAXIMUM STD ERROR 
DEVIATION VALUE VALUE OF MEAN 
ATRN 914 Orzo Oa 0.00 100 O70 1 
TLSS 914 ae ae vagy Ba || 0.00 241.00 G2 20 
TASG 914 el OKs sheie 2) Ih 1. 00 55/200 20 
TGNS 914 25867 Zoe 0. 00 fa lees O18, Ores / 
PMAS 914 ee ae) 5 Fabris, OR tele, 100. 00 Oa, 
PMGN 848 1 oa 22706 0. 00 1OG7.00 e 7 © 
PMLS B55 78.74 il, (65 | 0.00 100. 00 Oy as 
PMRA 914 43.47 17 565 0400 1CO200 0.58 
PMRG 848 2a 20230 Os ONS. FOC eo G7 0 
PMRL C55) ooo 214s 0.00 100. 00 O73 
PBKA 914 Zoe 26206 GO. 100 100. 00 0), tela) 
PBKG 848 24. 85 Zao 0. 00 100. 00 0. 88 
PBKL oS) 2ona2 24.95 0. 00 100. 00 0), teh, 
PMSA 914 19at4 7c 0.00 100300 OFZ 
PMSG 848 O45 Lo. 70 O00 100. 00 ero / 
PMSL 855 7A Mell (Sve C200 100. 00 0.74 
PNPA 914 So Oe ieee 0. 00 100500 0.60 
PNPG 848 ayn 100) 24.35 0. 00 FOCZ OO 0. 84 
PNPL 855 S1a)5. Oe; IN i3yAl O00 100. 00 0.74 
PNFA 914 SUiago FE ante, O00 100. 00 OL Se 
eG 848 S526 34. 26 G00 100. 00 bat es 
PNEL 65> 71.48 D7 © 0. 00 100. 00 ee 
PBOA 914 Tes, Ress CAs, 0. 00 100. 00 0. 60 
PBOG 848 29804 22506 0.00 100. 00 Oleg Fite 
PBOL 615), 22761 LS) ells 0.00 100. 00 0.65 
AAGE 914 ZO 4.19 Ite. SHO) Si) O 0.14 
GAGE 848 24.49 3. 40 Fo OG) 48.70 Oa 
LAGE 55 DAG) PAS 4.01 18. 70 Ste, au) 0.14 
AEDC 914 yaa OF35 Zao 0 4.50 0.01 
GEDC 848 y sraa ik OF 36 L00 4. 30 @, 01 
LEDC 855 2407 0.49 100 D200 OZ 
AAFQ 914 oy 2), 10. 49 25200 79700 0.55 
GAFQ 848 So ese 11.14 55, O10 25 10/0, O37 
LAFQ B35 yee ah ae) L200 939200 0.42 
ATIG 914 Zo ee One 14. 00 0.04 
GIiG 848 -s) O26 0,00 10. 80 OF 03 
LTIG 65.5 Tey Es: Ieee: ORO IG) (oi 0) 0.04 
AETS 914 510. 0.66 0708 6290 O02 
GETS 848 4.75 L25Z 0.10 8. 00 C205 
LETS O15); PP A2 1) Ors G210 7,00 0.04 
AAGR 914 4. 46 Oleter) 2.00 zim e)(0) Gaes 
GAGR 848 3. 06 Cia2 2 LSOO 8. 00 @..05 
LAGR 855 ono O35 100 o-00 Os 
ATUN 914 2.34 0.74 C250 i ae®) 02 OZ 
LTUN 855 esis, 0. 83 O10 2) 13, O05 
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NUMERICAL SUMMARY OF DATA FILE VARIABLES (CONT'D) 


VARIABLE N MEAN STANDARD MINIMUM MAXIMUM STD ERROR 
DEVIATION VALUE VALUE OF MEAN 
BAO 914 ieeod 24551 0.00 23900 OG 
EAO 914 14.14 24.67 0.00 244. 00 0.62 
BAE 914 HI 1018, oie) Si) ie O18 544. 00 229 
EAE 914 iioo Gia ile (0)6 nye) 6610/6) 2.24 
OER 914 13.7 15. 84 Ons 129200 On 2 
TP86 914 296 102 19194.04 104. 00 1i737 > 00 634. 88 
Al1721 914 2603826 192 Gael 8.00 11966200 63 a 
pee 914 4301.05 20795 se 15200 17737200 95.24 
A1729 914 6904. 31 4709.78 24.00 2897 1 08 152872 
iA17 914 205625 TOG se iL O16 1oaon00 6. 26 
MA18 914 foo FS) 234: 29 1.00 27 TOO las 
M1920 914 636. 47 616.61 2200 690200 20. 46 
MA21 914 S13 207 294229 0. 00 30022200 Dean 
M2224 914 O9Gne2 648.05 200 5041. 00 2 ice 
b2529 914 1299 468 GS Z2e 3.00 5852200 269 
22 914 3694. 18 Z6loa ve (90) 20354. 00 86. 50 
PCI86 914 11032. 42 3107. 40 1814. 00 21941. 00 102s 
AFI86 914 So 70s 77 eee 14269. 00 56424. 00 Paps) (515) 
PUNEM 914 Ferra, 4.43 O25 27 Omi 


NOTE: 1. 66 units did not have any gains 
2. 59 units did not have any losses 
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APPENDIX G. SUMMARIES OF UNIT TYPES, BRANCHES, UNIT 
SIZES, CONUSAS, AND STATES 


Table 27. NUMERICAL SUMMARY OF UNIT TYPES -- ATTRITION 


re: | MIN STD ERR 
UNIT TYPE MIEAN | SUDNBIEV ea Oana 


Combat Suppan 


—. 






















Table 28. NUMERICAL SUMMARY OF UNIT TYPES -- LOSSES 
Syl) eas 


me. ' | ae MIN 
NIT TYPE MEAN Si Paper. VALLE ALLE | OF MEAN 
Combat Support 30. 30.69 | DGS 0.00 148.00 


upport 















iy 
{ 





fal 


Table 29. NUMERICAL SUMMARY OF BRANCHES -- ATTRITION 


oa joa ee MAX STD ERR 
BRANCH MEAN SP Dawiey VALLE | OF MEAN 
oe a CE 
Corps 


eis artins [01 [one | on | 0 | 
[Chemical | 021] oo | 000] 043 | 002 
0.5 


ee 





~~] 
to 


Table 30. NUMERICAL SUMMARY OF BRANCHES -- LOSSES 


“CT ne 7 MIN MAX Sloe INK 
BRANCH MEAN Sp Ly VALLE VALLE | OF MEAN 


[Armor 
ee eee 


ea i 
A EE EE 
Miltary Poie 
a eS TY 

























t J 4. ws to we 
oe >) 4 ve eS) 
tJ toy cn | Ge 
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Se 
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"ad FED po | Ge 





15 


Table 31. NUMERICAL SUMMARY OF UNIT SIZES -- ATTRITION 


| ns STD ERR 
SIZE MEAN | STD'DEV\te eae 







OF MEAS 


ij 
13 
atk 
as 
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e 





Table 32. NUMERICAL SUMMARY OF UNIT SIZES -- LOSSES 


he [ath 
5 











Table 33. NUMERICAL SUMMARY OF CONUSAS -- ATTRITION 














STD EASE 
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Table 34. NUMERICAL SUMMARY OF CONUSAS -- LOSSES 
STD ERR 


a EE EE 
a5 000 900 
se | 0 | eo F900 | 





som 
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Table 35. NUMERICAL SUMMARY OF STATES -- ATTRITION 
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Table 36. NUMERICAL SUMMARY OF STATES -- ATTRITION (CONT D.) 
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Table 37. NUMERICAL SUMMARY OF STATES -- LOSSES 
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Table 38. NUMERICAL SUMMARY OF STATES -- LOSSES (CONT D.) 


[NonhCaroina | 3208] ares | oo | tosoo p19 
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* Only one unit in sample from South Dakota 
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